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Session: Regenerative Medicine 105other two scaffolds (compressivemodulus, tensilemodulus). No significant immuno-
reaction was observed in the rabbits for all three different scaffolds. The rabbit
meniscus fibrochondrocytes can grow well in all the three scaffolds and the live/
dead cell staining result showed that there were no significant difference in the
three scaffolds; however, the fibrochondrocytes seeded in the AMECM/DCB scaffold
and the AMECM scaffold could secretemoreGAG and collagen than the DCB scaffold.
The in vivo repair experiment showed that, there was no significantmeniscus regen-
eration in the control group and the AMECM group, and just a little synovium growth-
in. The neo-meniscus appeared in the AMECM/DCB group and the DCB group and the
semi-quantitative histologic score and Ishida score results showed that the neo-
meniscus in the AMECM/DCB group were better than those of the DCB group. The
Mankin scores of the relevant femur condyles cartilage and the tibial plateau carti-
lage in theAMECM/DCBgroupwas higher than those in the other two groups. Both the
X-ray result (K-L grade score) and MRI result (WORMS score) showed that the repair
effect of the AMECM/DCB group was better than those of the other two groups. The
tensile modulus of the neo-meniscus at three months was higher than that of six
month groups,while at the same timepoint, the tensilemodulus of theneo-meniscus
in the AMECM/DCB group was higher than that of the DCB group. The RT-PCR result
showed that aggrecan, Sox9, and collagen II expression at three months is higher
than those of six month groups, while at the same time point, aggrecan, Sox9, and
collagen II expression of neo-meniscus of the AMECM/DCB group was higher than
that of the DCB group.
Conclusion: The AMECM/DCB scaffold has a good three-dimensional porous struc-
ture, better biomechanical property compared to the AMECM scaffold and the DCB
scaffold, and can promote GAG and collagen secretion of fibrochondrocytes. The in
vivo repair experiment results indicated that the AMECM/DCB scaffold could pro-
mote meniscus regeneration and restrain osteoarthritis (OA) progress. The
AMECM/DCB scaffold is a good choice for meniscus tissue engineering.
http://dx.doi.org/10.1016/j.jot.2016.06.110298
THE INHIBITIVE EFFECTS OF SOX-9 ON THE DEDIFFERENTIATION OF
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Introduction: Sox-9 plays an important role in the formation and degeneration of
cartilage. It can affect the differentiation, dedifferentiation, and even redifferen-
tiation of chondrocytes. The objective of this study is to investigate the effects of
Sox-9 on the dedifferentiation and chondrogenesis of chondrocytes under two-
dimensional (2-D) and three-dimensional (3-D) culture conditions.
Materials and Methods: 1. Chondrocytes were obtained from the distal femoral
cartilage of knee joints isolated from two-week-old Sprague-Dawley rats. After
cell expansion in vitro, the cells of passage 2 (P2) were used for further study.
2. Two different culture conditions were investigated in this study. Group A: 2-D
culture (conventional plate culture); Group B: 3-D culture (pellet culture). Each
group was further divided into two sub-groups: Group A1, Group A2; Group B1,
Group B2. In Group A1 and B1, the cultured cells were chondrocytes transfected
with lentiviral vector-mediated Sox-9. The non-transfected chondrocytes cultured
in Group A2 and B2 were regarded as control groups.
3. In group A1 and A2, cells were proliferated in flasks and sub-cultured at 80%
confluence. The cells of P2, P4, and P8 were collected for analysis. In group B1 and
B2, the pellets were cultured and harvested for analysis at 2, 4, and 8 weeks after
seeding. The transcription level of Sox-9 was evaluated by real-time quantitative
(RT-PCR) assay. The cartilage-related specific genes including collagen Ⅱ, Ⅸ, Ⅹ,
and GAG were examined by RT-PCR. The matrix production was examined by
immunohistochemistry staining and a western blot test.
4. The data was compared among groups. All experiments were performed at least
three times. Results are expressed as the mean  SD. Paired t-tests were used for
intergroup comparison and a p-value<0.05 was considered statistically significant.
Results: (1) The production of collagen and glycosaminoglycan decreased signifi-
cantlywith theexpansionof non-transfectedchondrocytes in 2-Dculture.The immu-
nohistochemistry staining and alcian blue staining also confirmed the reduced
synthesis of cartilage ECM. In contrast, transfected cells showed rigorous prolifera-
tion and nearly normal phenotype. With cell expansion, the cartilage specific genes
including Collagen II, IX, X and GAG showed increased production in mRNA and pro-
tein level. (2) Pellets of groups B1 and B2 showed the translucent, cartilage-like tis-
sue. The volume and hardness of pellets continuously increased with culture time.
After eight weeks of culture, the diameter of pellets approximately increased to
5 mm. The transfected chondrocytes were distributed uniformly in the pellet and
had good viability. Furthermore, the collagen production and DNA content was
much higher than those of the non-transfection group.
Discussion and conclusion: In conclusion, 3-D culture is beneficial for chondrogen-
esis and inhibits the dedifferentiation of chondrocytes after cell expansion. The
cell transfected by lentiviral vector-Sox9 showed more intensily enhanced chon-
drogenesis in comparison with that of conventional pellet culture.
http://dx.doi.org/10.1016/j.jot.2016.06.111304
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Background: Articular cartilage, a highly organized avascular connective tissue
with substantial durability, has very limited capacity for self-repair following
injury or degeneration. Chondrocytes are located in a hypoxic microenvironment
during cartilage repair. Hypoxia inducible factor-1 alpha (HIF-1a) is identified as
a key mediator for cellular adaptation to hypoxia. However, the molecular mech-
anisms of hypoxia regulation in chondrocytes’ differentiation and metabolism
remain to be defined.
Subjects and methods: Chondrocytes isolated from new-born mice were sub-
jected to micro-mass or engineered 3D cultures under normoxia (21% O2) or hypox-
ia (2% O2). The chondrogenic marker genes’ expression was examined by real-time
PCR and protein expression was detected by Western blot and immunohistochem-
istry. Histochemical staining (Alcian blue or Safranin O staining) was performed to
examine the cartilaginous extracellular matrix (ECM) formation. To investigate the
effect of hypoxia on glucose metabolism, PCR array, real-time PCR, and Western
blot analyses were performed to reveal the alterations of genes and protein
expression in chondrocytes with or without HIF-1a deletion.
Results: In micro-mass culture, we found that hypoxia increased ECM proteogly-
can synthesis after seven days culture, which was accompanied by up-regulation
of chondrogenic marker genes’ expression including SOX5, SOX9, Col2, and
Aggrecan. Similar phenotypes were observed in the 3D culture system at days
7 and 14, in which the expression of the above chondrogenic marker genes
was up-regulated and the intensity of Alcian blue and Safranin O staining was
enhanced. Immunostaining showed an increase of HIF-1a, Glut1 and prolifer-
ating cell nuclear antigen (PCNA) positive cell numbers in 3D culture system, un-
der hypoxia rather than that of normoxia. Real-time PCR and Western blot
analyses showed up-regulation of HIF-1a, PHD2, and Glut1 levels, which was
accompanied by increased glucose uptake of chondrocytes. Interestingly, 6-
phosphofructokinase, liver type (PFKL) and PGK1 mRNA and protein were
dramatically up-regulated under hypoxia rather than that of normoxia, revealed
by PCR array analyses and Western blot, respectively. The promoted effect of
hypoxia on the above protein expression was eliminated following deletion of
HIF-1a in chondrocytes.
Discussion and conclusion: Our results indicate that hypoxia regulates key compo-
nents of the glucose metabolism pathway through HIF-1a in chondrocytes and hyp-
oxia enhances engineered chondrogenesis through coordinating glucose
metabolism and chondrogenic differentiation.
http://dx.doi.org/10.1016/j.jot.2016.06.112318
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Objectives: This study aims to inject anterior cruciate ligament (ACL)-derived
stem cells into the knee joint combined with Silk-Collagen scaffold for ACL recon-
struction, which could enhance ACL regeneration.
Methodology:We established a rabbit ACL reconstruction model, implanted with a
silk-collagen scaffold. The resected ACL tissue was used for ACL-derived stem cell
isolation and culture, one week later they are intra-articularly injected. After
three months and six months, the new ACL tissue was collected and evaluated.
Results: The silk-collagen scaffold combined with intra-articularly injected ACL-
derived stem cells was found to enhance ACL regeneration. After six months,
106 Session: Regenerative Medicinethey exhibited increased histological scores and better microstructural
morphology.
Conclusion: This idea takes advantage of the auto-resected ACL tissue, makes use
of the ACL-derived stem cells with preferable self-renewal and high expression of
tendon associated markers, and also avoids a second operation for cell seeding;
which gives a new strategy for clinical ACL reconstruction.
http://dx.doi.org/10.1016/j.jot.2016.06.113319
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Introduction: Cartilage has a limited capability for regeneration. Thus, there is an
imperative need to develop new strategies for cartilage tissue engineering amenable
for clinical use. Chondrocyte-based tissue engineering has exerted a promising
approach for cartilage regeneration. However, the occurrence of de-differentiated
chondrocytes severely inhibits the success of cartilage repair in clinical practice.
In a recent study, three-dimensional (3D) static and dynamic culture shows better
maintenance of chondrocyte phenotype, compared with traditional 2D culture of
chondrocytes. The effect of dynamic 3D culture on chondrocytes transfected by
target genes has not been intensively investigated.
Subjects and Methods: In this study, we investigate the effects of 3D dynamic
culture on chondrocytes transfected by lentivirus with Ras-shRNA and Sox9.
The chondrocytes were derived from the cartilage of the knee joint, which
was isolated from two-week-old Sprague-Dawley rats. Chondrocytes (passage
2) with and without transfection were cultivated in vitro in alginate columns.
The chondrocytes in columns were cultured in medium containing 10% fetal
bovine serum, 100 U/mL penicillin, 100 mg/mL streptomycin in high-glucose Dul-
becco’s modified Eagle medium (DMEM). The columns were imbedded in 3D-
printed thin-film materials. There were four groups included in the current
study. Group A: The transfected chondrocytes with stretching stimulation; Group
B: The non-transfected chondrocytes with stretching stimulation; Group C: The
transfected chondrocytes without stretching stimulation; Group D: The non-
transfected chondrocytes without stretching stimulation. The stretching was
performed at a specific frequency for two hours every day. After five days and
35 days of cultivation the samples were harvested for testing. The expression
of Sox9, collagen type II (Col II), and glycosaminoglycans (GAG) was analysed us-
ing RT-qPCR and Western blot at the mRNA and protein level, respectively. The
samples were also embedded and sectioned for H.E., Alcian blue, and immuno-
histochemical staining.
Results: Cells in group A showed more normal cartilaginous phenotype with abun-
dant production of Col II, Sox9 expression, and GAG in comparison with those of
group B. Group C showed a similar trend. The expression of cartilage specific genes
was much higher than that of group D. Furthermore, the phenotype and collagen
production of group C was higher than that of group B, which indicated that target
gene transfection was more efficient to keep the cartilaginous phenotype and
inhibit dedifferentiation. Not surprisingly, cells in group D (without transfection
and stretching) performed poorest to inhibit dedifferentiation.
Discussion and Conclusion: In conclusion, 3D dynamic culture was more beneficial to
keep the chondrocyte phenotype, in comparison with 3D static culture. Chondrocytes
transfected by lentivirus with Ras-shRNA and Sox9 could efficiently produce an ECM.
The combination of 3D dynamic culture and gene transfection could provide promising
results to inhibit dedifferentiation of chondrocytes during the cell expansion process.
http://dx.doi.org/10.1016/j.jot.2016.06.114327
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Objective: To isolate and identify osteochondroprogenitors (OCPs) from articular
cartilage of patients with osteoarthritis (OA) by using CD146 and study the relation-
ship between the change of CD146+ OCPs’ biological function and the severity of
OA. Finally, we try to verify the molecular mechanism that regulates the function
of CD146+ OCPs in the OA micro-environment.
Methods: Firstly, we collected surgical waste including articular cartilage and
subchondral bone from patients undergoing total knee arthroplasty (TKA) duringOctober 2013and July 2014 in our department. All the patients had much more
severe cartilage damage in the medial femoral condyle than that in the lateral
part. Both the lateral and medial condyles were proposed for digestion with
0.2% type II collagenase and for the isolation of CD146+ OCPs. We did immuno-
histochemistry to detect the location of CD146+ OCPs in OA cartilage and sub-
chondral bone and compared the number, potential of proliferation, multi-
linage differentiation, and migration of CD146+ OCPs between the lateral and
medial femoral condyles. Secondly, we respectively isolated Nestin-Cre mesen-
chymal stem cells (Nes-Cre MSCs) and Osterix-Cre osteochondroprogenitors
(Osx-Cre OCPs) from PLCg1conditional knocked out (PLCg1 KO) or wild type
(PLCg1Wt) mice of Nestin-Cre/R26-PLCg1-loxP-YFP and Osterix-Cre/R26-PLCg1-
loxP-YFP by using Cre/loxp system. We compared the capacity of colony forming
units (CFU) and multi-lineage differentiation of Nes-Cre MSCs and Osx-Cre OCPs
between the KO and Wt mice. At last, we detected the potential of prolifera-
tion, differentiation, and migration of CD146+ OCPs, Nes-Cre MSCs, and Osx-
Cre OCPs of PLCg1KO or PLCg1Wt mice with or without the stimulation of
PDGF-BB.
Results: CD146+ OCPs were mainly located around the capillaries which invaded
OA cartilage from subchondral bone and the number of CD146+ OCPs was much
higher in the medial femoral condyle than that in the lateral part. However,
there was no significant difference of the potential of proliferation, differenti-
ation, and migration of CD146+ OCPs between these two parts. Nevertheless,
compared to the capability of multi-lineage differentiation of MSCs, the poten-
tial of osteogenic differentiation of CD146+ OCPs was higher, while the potential
of adipogenic differentiation was lower, and potential of chondrogenic differen-
tiation was similar. It was observed that the CFU of Nes-Cre MSCs and Osx-Cre
OCPs of PLCg1 KO mice was lower than that of PLCg1Wt mice, while no signifi-
cant difference of capacity of proliferation and multi-lineage differentiation
existed between Nes-Cre MSCs and Osx-Cre OCPs of PLCg1KO and PLCg1Wt
mice. The results showed that the ability of proliferation and migration of
CD146+ OCPs, Nes-Cre MSCs, and Osx-Cre OCPs of PLCg1Wt mice dramatically
increased after stimulated with PDGF-BB, while no substantial change of their
multi-lineage differentiation potential existed before and after the stimulation
of PDGF-BB. However, for the Nes-Cre MSCs and Osx-Cre OCPs of PLCg1 KO mice,
there was no obvious difference of the potential of proliferation, migration, and
multi-lineage differentiation between the stimulation with PDGF-BB and
without the stimulation of PDGF-BB.
Conclusion: PDGF/PDGFR/PLCg1 signalling could regulate the proliferation and
migration of OCPs in vitro in the OA microenvironment, which might play a role
in the progression of OA.
http://dx.doi.org/10.1016/j.jot.2016.06.115347
INHIBITION OF YAP ACTIVITY BY VERTEPORFIN RESCUED THE ECM
DEGENERATION IN OSTEOARTHRITIS
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Objective: Osteoarthritis (OA) is the most widely occurring global orthopaedic dis-
order. Current drugs are applied for inflammation inhibition and pain release, but
no drugs can effectively prevent or even slow down its pathological process. We
hypothesised that controlled release of YAP inhibitor, verteporfin, can regulate
the composition of articular chondrocyte ECM, thus preventing OA cartilage from
degeneration.
Methods: AFM elastic mapping was performed on cryosections of human carti-
lage and YAP subcellular localization in normal and OA cartilage tissues was
tested using immunohistochemical staining. Primary human articular chondro-
cytes were cultured for up to seven days both on Col I-modified PDMS substrates
and tissue culture plastics. The RNA-sequence was used to find out the different
gene expression profiles of chondrocytes cultured in PDMS and plastics. Real-
time qPCR, IF, and Western blot were used to assess the chondrocyte to authen-
ticate the regulatory mechanism. Chitosan microsphere vehicles and Chitosan-
VP microspheres were fabricated to repair the knee joint osteoarthritis by artic-
ular injection.
Results:We found activation of YAP in both OA patients and experimental OA mice,
corresponding to higher stiffness of ECM in OA cartilage as compared to normal tis-
sue. RNA-sequence results revealed signatures that indicate inactivation of YAP/TAZ
transcriptional regulators emerged as lower presentation in the set of genes regu-
lated by PDMS substrate with cartilage-physiological stiffness. We further confirmed
the mechanism that cytoskeleton disorganization maintains chondrocyte phenotype
through YAP cytoplasmic retention in PDMS. As YAP and downstream genes were
activated during OA development, we found the inhibition of YAP activity by small
molecule verteporfin-chitosan microspheres attenuated OA progression.
Conclusion: These findings will help us to understand the role of YAP in mediating
ECM stiffening in OA and shed light on the involved signalling pathway, thus
providing some new knowledge and methods for OA treatment. Together, we
proved that stiffening of the extracellular matrix (ECM) as well as activation of
YAP happened during the pathological process of OA, indicating that YAP may
